In archaebacteria, there is a doxorubicin efflux pump similar to mammalian P-glycoprotein.
We selected for study an anthracycline-resistant mutant from the archaebacteria Haloferax volcanii. This resistance was reversed by a Ca(2+)-channel antagonist, nifedipine (NDP). This resistance and its reversal by NDP suggest P-glycoprotein (Pgp) to be responsible for maintaining an anticancer drug concentration below the cytotoxic level. Using rhodamine 123 (RH123) as a substrate for Pgp, we then examined whether the resistance to anthracyclines in this bacteria might involve a Pgp-like anthracycline efflux pump. RH123 accumulation by the bacteria was determined with flow cytometry. A steady-state RH123 accumulation by the resistant cells revealed approx. one-fifteenth of that by the wild-type cells, which could be remarkably enhanced by NDP. The other modulators of Pgp, diltiazem and verapamil, also enhanced RH123 accumulation in resistant cells. The uncoupler FCCP completely restored RH123 accumulation in resistant cells to the wild-type cell level. RH123 unidirectional efflux from resistant cells after its preloading revealed much greater than that from wild-type cells, which was remarkably inhibited by FCCP. These confirmed that RH123 low accumulation involves its active efflux mechanism. Taken together, the present study indicated that lower evolutionary archaebacteria might also express a Pgp-like protein very similar to mammalian Pgp.